Introduction 51
An open question in the study of coupled ocean-atmosphere systems concerns the role 52 it is useful to identify areas that can be used as a 'laboratory' system in order to isolate 65 and to analyse common key ocean/atmosphere interactions. The Alboran Sea (Western 66 Mediterranean) is an excellent area to study such effects of atmospheric forcing on the 67 marine ecosystems, as the dynamics of this zone is strongly influenced by the 68 atmospheric variables, which enhance the main features of the ocean surface circulation 69 
Ocean Color data set. 136
The Chl level-1A data were acquired from the Instituto di Scienze dell'Atmosfera e del 137 Clima (Rome, Italy). The SeaWiFS Data Analysis System (SeaDAS) was used to 138
process and obtain Level-3 data, which includes the standard correction applied to 139
Level-1A data (Siegel et al., 2000) . Additionally, the MedOC4 regional algorithm 140 (Volpe et al., 2007 (Volpe et al., , 2011 ) is applied to the data, in order to produce more realistic 141 values for the Mediterranean Sea. The Chl fields were then interpolated onto a 1/16º 142 grid, by performing an initial spatial average from the original 1.1 x 1.1 km. Eight-day 143 averages were then produced and final complete fields were obtained by applying a 144 Data Interpolating Empirical Orthogonal Functions (DINEOF), following the method 145 developed by Beckers and Rixen (2003) . This method allows the efficient removal of 146 data gaps due to cloud cover, while still preserving the variability in different scales of 147
Chl concentrations between coastal areas and the open ocean (see Volpe et al., 2011, 148 Chl data corresponding to our area of interest (same domain described in wind data). 151
Chl data (log-normal distribution) have been log-transformed to ensure a Gaussian 152 distribution. 153
Methodology 154
As a first approach to the data statistics, the temporal and spatial means, variances, 155 trends and annual and semi-annual cycles have been computed. Then, as the study focus 156 on the variability associated to a non-seasonal nor trended signal, original data are de-157 trended fitting a linear function by a non-linear least squares regression and the annual 158 and semi-annual cycle is removed from the original data by fitting two harmonic 159 functions using a least squares method (Pascual et al. 2008 Chl were computed using the Lanczos strategy, an iterative Eigensolver based on a 170
Krylov-type method, as proposed by Toumazou et al. (2001) . This gives, at each grid-171 point, a time series that can be expressed as: 172 
Results 178

Basic statistics 179
The spatial distribution of the temporal mean and variance of Chl and zonal wind are 180 shown in Figure 2 . The Chl mean field reveals three zones, corresponding to the three 181 main hydrological structures in the area; the coastal upwelling, the gyre and the Atlantic 182 jet zone. The higher variance in Chl concentrations, ~0.14 (log 10 mg m -3 ) 2 , is associated 183 with the coastal zone in the south of Iberian Peninsula (see Figure 2b Table 1 shows the percentage of variance accounted for by the first three modes for the 221
EOF results and correlations between amplitudes 220
Chl and zonal wind. The first EOFs of Chl and zonal wind account for more than 222 74.7% and 53.7% of the total variance respectively, the second EOFs explain 13.7% and 223 25.6% and the third only 6% and 8.2%. In the first Chl mode ( 
Where U '(x, y, t) and Chl ' analyse the performance of the method for short-term prediction, i.e. with a forecast 266 horizon of only 8 days, which is the smaller period we can choose (time bin is 8 days). 267
In the second analysis, the prediction horizon ranges from 8 days to one year, so that at 268 each time step the prediction is carried out using all previous fields until the start of the 269 forecast. We compare the performance of the forecasted fields using our proposed 270 reconstruction method with other fields forecasted using i) the persistence, ii) the trend 271 of the field data and iii) the seasonal cycle plus trend. For all the methods we consider that ρ is far from constant all year round and that for the prediction horizon used (8 285 days) the persistence forecast appears to be a good method. The values of ρ (Fig. 7) for 286 all the methods have a sharp decrease around 300 days forecast. Figure 8 presents the 287 temporal evolution of ρ for the forecasted fields with a prediction horizon increasing 288 from 8 days to one year as we advance through the year. In this case, our method shows 289 better results that all the methods tested for prediction horizon greater than around 100 290 days, included the persistence. It is worth noting the improvement of the Chl prediction. 291
Quantitatively, this gives a correlation coefficient of 0.95 averaged over prediction 292 horizons comprised between 100 and 290 days, which implies a relative improvement 293 of 44 % with respect to persistence (with 0.5 correlation coefficient over this period). 294
Indeed, the persistence gives worse results that the other three methods tested. The 295 spatial performance of the method is qualitatively illustrated in Figure 9 , with the 296 reconstructed and observed patterns of Chl shown for three different dates. These two 297
In the first case, the signature of an intense upwelling is clearly depicted with strong 299 gradients indicating the presence of the WAG. In the second case, the gradients are very 300 weak and almost no significant features are detected. In the third case although patterns 301 as simpler as possible we keep constant amplitudes, which gives us (Fig. 4) reasonably  319 good results. Secondly, the trends, annual cycle and dominant EOF modes of the 320 residual field of Chl concentration and zonal wind have been estimated. After that, the 321 correlation between the temporal EOF amplitudes of Chl and wind residual is assessed. 322 simple linear relationship between both temporal amplitudes. The strong correlation 324 between zonal wind and Chl (0.63) could be due to the fact that the main variability in 325
Chl is associated with the coastal area (as seen in Fig. 2) , which is strongly influenced 326 by coastal upwelling. This upwelling is, in turn, enhanced by zonal wind (Macías et al. 327
and Macías et al. 2011). 328
To test the forecasting method we have proposed two cases: an 8-day and a variable 329 (increasing) horizon forecast. The persistence has provided good results estimating the 330
Chl field in the 8-day forecast horizon. However our method shows a good performance 331 in the central period of the year (from 100 to 300 days). And particularly, for horizons 332 between 150 and 170 days. For the growing horizon test (Fig. 8a and b 
